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Abstract We analyzed sixty-eight PCB isomers and determined their concentrations and
characteristics in fifty-eight individual blood samples collected during the annual Yusho inspec-
tion in 2006. The method used in this study consists of a rapid GPC clean-up and sensitive PCB
isomer-specific identification with HRGC/HRMS. As a result, the highest total PCB concentra-
tion in inspected subjects was 6.6 ppb on a blood weight basis, which was 8.1 times higher than
that of a control blood sample. When blood PCB patterns were compared among twenty-seven
persons in undergoing examinations both 2004 and 2006, the longitudinal classifications in the
respective individuals hardly changed between these years. Mean concentrations of each PCB
isomer in the blood of pattern A subjects (n=4) were compared with those in the blood collected
from Fukuoka prefecture residents (n=127). Consequently, the respective blood concentrations
of PCB #157, #156, # 189, # 137, #195, # 170, # 99 were obviously higher than those of Fukuoka
residents, while those of PCB # 118, # 105 was evidently lower than those of Fukuoka residents.
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Table 1 Blood PCB concentrations of Yusho patients, Yusho suspected persons and Fukuoka prefecture residents.

Concentration (pg/g whole blood basis)*

Congener Yusho patients (n=15) Yusho suspected persons (n=43) Fukuoka pref. residents (n=127)**
Min Max Mean Min Max Mean Min Max Mean
245-triCB (#29) nd nd - nd nd - nd 0.29 0.07
244’ -triCB (# 28) 2.6 18 5.7 nd 26 6.4 2.3 43 8.5
344’-triCB (# 37) nd nd - nd nd - nd nd -
22’55'-tetraCB (#52) 1.3 9.4 3.9 0.11 19 3.4 1.3 16 4.1
22’45'-tetraCB (# 49) 0.54 2.9 1.5 0.47 4.2 1.8 0.33 2.3 1.0
22’44’ ~tetraCB (# 47) 0.71 4.3 2.7 nd 5.7 1.7 0.81 4.6 1.9
22’35'-tearaCB (# 44) nd 3.1 1.2 nd 2.8 0.93 0.35 3.3 1.5
23'4'6-tetraCB (#71) nd 1.7 0.63 nd 1.6 0.50 nd 1.2 0.61
234’5-tetraCB (# 63) nd 1.1 0.35 nd 1.6 0.39 0.057 2.0 0.47
244’5-tetraCB (# 74) 6.8 150 53 1.8 190 48 12 240 64
23'4’5-tetraCB (# 70) 0.17 2.2 0.99 nd 1.4 0.49 0.17 2.2 0.83
23’44’~tetraCB (# 66) 1.37 15 5.5 nd 25 5.7 1.4 40 7.7
233'4’-/2344-tetraCBs (# 56/60) 0.87 6.4 2.4 nd 10 2.6 0.52 16 2.9
22’35’6-pentaCB (# 95) nd 4.9 2.7 nd 8.7 2.9 0.86 9.5 2.7
22’355"-pentaCB (# 92) nd 6.3 1.7 nd 8.9 1.5 0.50 16 2.8
22’455-pentaCB (# 101) 2.8 13 6.1 0.70 21 5.2 1.3 26 6.1
22’44’5-pentaCB (#99) 7.7 350 74 2.0 100 30 10 120 40
234’56-pentaCB (# 117) nd 27 4.1 nd 8.9 1.9 0.63 14 3.0
22’345’ -pentaCB (# 87) nd 6.0 2.5 nd 4.0 1.1 0.63 8.2 2.2
22’344’ -pentaCB (# 85) nd 0.70 0.30 nd 1.4 0.27 0.16 2.8 0.70
233’4’6-pentaCB (# 110) nd 1.9 1.2 nd 1.8 0.97 0.39 2.9 1.3
233’4’5-pentaCB (#107) nd 4.8 2.0 nd 9.2 2.0 0.56 17 3.2
2’344’5-pentaCB (# 123) nd 2.7 0.95 nd 4.6 1.1 0.24 8.0 1.5
23’44’5-pentaCB (#118) 9.2 120 54 3.8 200 50 16 360 79
2344’5-pentaCB (# 114) 0.63 23 7.4 nd 16 3.8 1.6 17 5.5
23344’-pentaCB (# 105) 2.3 26 11 0.87 37 10 3.0 78 17
22’355'6-hexaCB (# 151) nd 14 3.5 nd 9.2 2.1 0.83 18 4.0
22’33’56’-hexaCB (# 135) nd 2.6 1.0 nd 3.4 0.52 0.43 6.3 1.5
22’34’56-hexaCB (# 147) nd 5.1 1.2 nd 4.9 0.77 0.14 6.1 1.6
22’344'6-hexaCB (#139) nd 7.7 2.9 nd 5.8 1.1 0.44 9.5 2.6
22’33’56-hexaCB (# 134) nd nd - nd nd - nd 0.55 0.090
233’55’6-hexaCB (# 165) nd nd - nd nd - nd nd -
22’34’55'-hexaCB (# 146) 5.2 190 50 1.2 100 27 15 150 44
22’33’46’-hexaCB (#132) nd 3.0 0.77 nd 3.1 0.33 0.044 3.7 0.91
22’44’55'-hexaCB (# 153) 35 1100 360 6.5 650 190 93 880 290
22’3455'-hexaCB (# 141) nd 1.2 0.30 nd 2.4 0.13 0.12 4.9 1.1
22’344’5-hexaCB (#137) 1.3 140 23 nd 20 6.9 2.9 33 9.6
22'33’'45’-hexaCB (# 130) nd 92 14 nd 23 5.7 1.9 35 8.4
233'4’5’6-hexaCB (# 164) 7.3 340 76 1.8 120 37 nd 190 62
22’344’5'-hexaCB (# 138) 14 870 200 5.3 280 85 41 420 130
22’33’44’-hexaCB (# 128) 0.59 3.9 1.9 nd 5.1 1.4 0.43 9.2 2.8
23’44’55'-hexaCB (# 167) 1.5 16 8.7 0.41 25 6.5 3.4 47 12
233’44’5-hexaCB (# 156) 2.9 670 92 0.49 58 18 8.9 92 26
233’44’5’-hexaCB (# 157) 1.3 170 24 nd 16 4.8 2.3 21 6.5
22’33’566’-heptaCB (# 179) nd 2.3 0.838 nd 2.5 0.54 0.13 3.0 0.67
22’33'55’6-heptaCB (# 178) 3.1 50 22 nd 45 14 7.4 62 20
22’344’56-heptaCB (# 182) 14 210 110 1.89 210 63 32 280 90
22’344’5'6-heptaCB (# 183) 2.0 93 33 nd 50 15 6.5 59 20
22’344’56-heptaCB (# 181) nd 12 1.6 nd 2.3 0.47 nd 0.8 0.23
22’33'4’56-heptaCB (# 177) 4.0 33 27 0.73 65 15 5.1 60 18
22’33’455’-heptaCB (# 172) 1.4 65 14 nd 19 6.0 3.4 31 9.5
22’344’55’-heptaCB (# 180) 30 330 250 4.2 460 120 74 650 190
233'44’5°6-heptaCB (# 191) 1.0 32 5.9 nd 10 1.8 0.85 6.6 2.4
22’33’44’5-heptaCB (# 170) 9.9 550 110 1.6 140 39 22 180 55
233’44’55’-heptaCB (# 189) 0.77 84 12 nd 8.6 2.5 1.3 11 3.3
22’33’55'66"-octaCB (# 202) 1.4 16 7.3 nd 20 5.1 nd 130 9.0
22’33'45'66’-octaCB (# 200) 0.47 3.0 1.7 nd 2.9 0.88 nd 39 2.2
22'33°4556-/22'33'455'6-octaCBs (# 201/198) 5.0 91 34 nd 67 20 12 130 32
22’344’55’6-0ctaCB (# 203) 3.0 130 33 nd 48 15 3.9 91 25
22’33'44’56-octaCB (# 195) 1.5 53 13 nd 20 5.6 1.9 21 5.8
22’33’44’55’-octaCB (# 194) 5.5 150 39 nd 58 19 8.6 130 27
233’44’55’6-0octaCB (# 205) nd 7.4 1.6 nd 2.3 0.49 0.33 2.7 0.99
22’33’455’66’-nonaCB (# 208) 1.3 8.5 3.5 nd 9.2 2.0 0.44 7.4 2.5
22’33'44’566’-nonaCB (# 207) nd 6.5 2.0 nd 3.3 0.99 0.18 3.2 1.1
22’33’44’55’6-nonaCB (# 206) 1.9 33 8.6 nd 12 4.5 2.2 20 6.3
22'33’44’55’66’-decaCB (# 209) 1.9 7.3 4.0 nd 8.0 3.0 1.6 12 4.4
Total triCBs 2.6 18 5.7 nd 26 6.5 2.4 43 3.6
Total tetraCBs 20 170 73 7.1 230 65 18 320 85
Total pentaCBs 29 460 170 13 400 110 41 680 170
Total hexaCBs 69 3600 860 16 1300 390 200 1900 600
Total heptaCBs 67 2000 580 3.6 990 280 160 1290 410
Total octaCBs 17 440 130 0.66 200 66 38 420 100
Total nonaCBs 3.8 48 14 0.045 23 3 2.8 29 9.8
Total PCBs 210 6600 1800 52 3200 920 520 4600 1390

*nd : not detected (<0.03 pg/g whole blood basis)

**Kajiwara et al. (2005)
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Table 2 Mean concentration ratios of dominant PCB
congeners detected in Yusho patients and
Yusho suspected persons to those of Fukuoka
residents.

Mean concentration ratio for
Fukuoka residents (n=127)

Yusho patients Yusho suspected

Congener

(n=10) persons (n=19)

244’5-tetraCB (# 74) 1.1 1.3
22’44’5-pentaCB (# 99) 2.5 1.1
23’44’5-pentaCB (# 118) 0.87 1.0
2344’5-pentaCB (# 114) 1.8 1.1
233’44’ -pentaCB (# 105) 0.85 0.98
22’34’55'-hexaCB (# 146) 1.5 0.94
22’44’55’-hexaCB (# 153) 1.6 0.99
22'344’5-hexaCB (# 137) 3.2 1.1
22°33’45'-hexaCB (# 130) 2.3 1.0
233'4’5’6-hexaCB (# 164) 1.6 0.92
22’344’5'-hexaCB (# 138) 2.0 0.95
23'44’55’-hexaCB (# 167) 0.95 0.89
233’44’5-hexaCB (# 156) 4.8 1.1
233’44’5'-hexaCB (# 157) 5.1 1.1
22’33’55’6-heptaCB (# 178) 1.4 1.1
22'344’56-heptaCB (# 182) 1.5 1.1
22'344’5'6-heptaCB (# 183) 2.2 11
22'33'4’56-heptaCB (#177) 1.9 1.3
22’33'455’-heptaCB (#172) 2.0 0.97
22’344’55’-heptaCB (# 180) 1.7 1.0
22'33'44’5-heptaCB (# 170) 2.5 1.1
233’4455’ -heptaCB (# 189) 4.7 1.1
22’33'4'55'6-/22°33'455°6~

octaCBs (#201/198) 14 0.94
22’344’55’6-0octaCB (# 203) 1.7 0.94
22'3344’56-octaCB (# 195) 2.9 1.4
22'33'44’55’-octaCB (# 194) 1.8 1.1
22°33’44’55’6-octaCB (# 206) 1.7 0.97
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